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Abstract
Advances in the diagnosis and management of prostate cancer have significantly changed the disease landscape. 
While benefiting from better oncological outcomes, patients are now experiencing higher rates of non-cancer 
comorbidities, including cardiovascular disease. The increasing impact of cardiovascular disease in those with 
prostate cancer led to the expanding role of cardio-oncology professionals in enhancing the multidisciplinary 
care of these patients. As a result, the International Cardio-Oncology Society (IC-OS) launched a 4-webinar series 
in collaboration with the European Association of Urology and the Canadian Urology Association to inform 
best practices in the multidisciplinary care of patients with prostate cancer. This program highlighted currently 
recommended diagnostic and treatment strategies from urology, oncology, and cardiology and emphasized 
knowledge gaps and future directions. In this article, which is the second in a 2-part series, we review challenging 
cases that were presented and discussed among a multidisciplinary international panel and highlight ongoing 
research and future directions from both urology/oncology and cardio-oncology.
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Introduction
Advances in the diagnosis and management of prostate 
cancer have significantly changed the disease landscape. 
While benefiting from better oncological outcomes, 
patients are now experiencing higher rates of non-cancer 
comorbidities, including cardiovascular disease. Shared 
risk factors (e.g., age), improved cancer survival (lon-
ger exposure to other comorbidities and risk factors), 
and metabolic disturbances from anti-androgen therapy 
(ADT) put patients with prostate cancer at increased risk 
for cardiovascular disease [1]. Data from the SEER data-
base show cardiovascular disease to be the major cause 
of death in patients with non-metastatic prostate cancer 
and the second most frequent cause in those with meta-
static disease [2]. 

The increasing impact of cardiovascular disease in 
those with prostate cancer led to the expanding role of 
cardio-oncology professionals in enhancing the multi-
disciplinary care of these patients. As a result, the Inter-
national Cardio-Oncology Society (IC-OS) launched 
a 4-webinar series in collaboration with the European 
Association of Urology and the Canadian Urology Asso-
ciation to inform best practices in the multidisciplinary 
care of patients with prostate cancer. This program high-
lighted currently recommended diagnostic and treatment 
strategies from urology, oncology, and cardiology and 
emphasized knowledge gaps and future directions. In this 
document, we discuss the last 2 webinars in the series. 
In webinar 3, challenging cases were presented and dis-
cussed among a multidisciplinary international panel. 
Webinar 4 focused on ongoing research and future direc-
tions from both urology/oncology and cardio-oncology.

Collaborative practice in prostate cancer: how is this 
actually done?
Not infrequently, patients with advanced prostate can-
cer have concomitant complex cardiovascular disease or 
even multiple cardiovascular conditions that might need 
to be actively managed throughout their cancer survivor-
ship journey. The following illustrative real-world clinical 
cases were discussed in the webinars: (1) a patient with 
high-grade stage III prostate cancer and diabetes who 
was a current smoker with asymptomatic multivessel 
coronary artery disease (CAD) and significant ischemia 
on non-invasive functional testing; (2) a patient with de 
novo prostate cancer (Gleason score 9 [5 + 4]) who was 
being managed with ADT, had multiple cardiovascu-
lar risk factors, had established systemic atherosclerosis 
with peripheral artery disease (infra-renal abdominal 
aortic aneurysm not fulfilling surgical criteria), and had 
New York Heart Association class II heart failure asso-
ciated with new, severe left ventricular dysfunction in 
the context of significant progression of CAD; and (3) a 
patient who was post-prostatectomy for Gleason score 

10 prostate cancer on adjuvant ADT and had chronic 
obstructive pulmonary disease, hypertension, type 2 
diabetes, endovascular aneurysm repair for abdominal 
aortic aneurysm, prior percutaneous coronary interven-
tion for acute coronary syndrome, and on antithrombotic 
therapy complicated by multiple bleeding events. These 
cases make evident the complexities of managing treat-
ment for this patient population.

Cardiovascular risk factors are common and frequently 
poorly controlled in men with prostate cancer. In a cross-
sectional analysis of 90,494 men with prostate cancer 
treated in the U.S. Veterans Health Administration, 
54.1% had uncontrolled risk factors; of these, 29.6% were 
not receiving risk-reducing medication [3]. In a recent 
analysis of the ongoing RADICAL-PC study, Klimis et al. 
showed that among 2811 consecutive patients with pros-
tate cancer being followed prospectively, 99% had at least 
1 uncontrolled cardiovascular risk factor, and 51% had at 
least 3 uncontrolled cardiovascular risk factors [4]. 

Additionally, atherosclerotic cardiovascular disease is 
common among patients with prostate cancer. Data from 
a Korean administrative database showed the prevalence 
and incidence of cardiovascular disease in patients with 
prostate cancer were 14% and 20% over 11 years [5]. In 
another analysis of the RADICAL-PC study, the preva-
lence of established cardiovascular disease in patients 
with prostate cancer was 22%[6].

In this context, relevant questions pertaining to the 
multidisciplinary care of these patients are as follows.

When diagnoses are made concomitantly, what should be 
treated first, prostate cancer or CAD?
An important consideration for addressing this ques-
tion is the prostate cancer prognosis. High-grade pros-
tate cancer carries a high risk for disease progression 
despite local therapy, with 10-year rates for progression 
to metastatic disease of 24–28%[7, 8] In contrast, lower-
risk patients may benefit from treatment of cardiovas-
cular morbidities first before definitive prostate cancer 
therapy. Ultimately, the decision as to which condition 
should be treated first will need to be made in a multidis-
ciplinary manner including the patient, uro-oncologist, 
interventional proceduralist and cardio-oncologist [9]. 
Factors playing into this decision, other than prostate 
cancer risk, include the magnitude and the immediacy 
of benefit conferred by the cardiovascular intervention, 
the potential for complications from the cardiovascu-
lar intervention as well as patient preferences. Compli-
cations from invasive cardiac procedures may lead to 
undesirable delays in prostate cancer therapy. In addi-
tion, the requirement for dual antiplatelet therapy follow-
ing percutaneous coronary intervention may complicate 
the timing of prostatectomy or predispose to hemor-
rhagic complications such as radiation proctitis following 
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radiotherapy. Nonetheless, cardiac interventions such as 
primary percutaneous coronary intervention for high-
risk myocardial infarctions are likely to confer impor-
tant and rapid symptomatic and prognostic benefits and 
recent evidence suggests that dual antiplatelet therapy 
can be de-escalated earlier than previously thought safe. 
In cases where coronary artery bypass surgery is under 
consideration, the lengthy recovery time maybe incom-
patible with prostatectomy except in low-risk or interme-
diate-risk prostate cancer with favourable characteristics. 
However, treatment recommendations when coronary 
artery bypass surgery is an alternative must be individu-
alised based on coronary anatomy, the feasibility of per-
cutaneous coronary strategies as well as radiotherapy or 
active surveillance for the cancer, and patient characteris-
tics such as frailty and surgical risk.

In the setting of stable multivessel CAD, should 
revascularization be added to optimal medical therapy, 
and, if so, what is the best revascularization strategy?
In the management of stable CAD, the ISCHEMIA trial 
showed that, in the general population, an initial invasive 
strategy (including coronary angiography and revascular-
ization, when feasible) is not superior to a conservative 
strategy (medical therapy alone and coronary angiogra-
phy if medical therapy fails) in reducing cardiovascular 
death, myocardial infarction, hospitalization for unstable 
angina or heart failure, or resuscitated cardiac arrest even 
with moderate to severe ischemia on functional tests, 
provided no left main disease or moderate left ventricu-
lar dysfunction are present. Patients with cancer were 
probably not well represented, as one of the exclusion 
criteria was life expectancy less than 5 years due to non-
cardiovascular comorbidity [10]. However, there are now 
many pharmacologic strategies to prevent the progres-
sion of atherosclerotic vascular disease, including statins, 
ezetimibe, antiplatelet agents, beta-blockers, low-dose 
rivaroxaban, proprotein convertase subtilisin/kexin type 
9 (PCSK9) inhibitors, sodium-glucose cotransporter-2 
(SGLT2) inhibitors, and glucagon-like peptide 1 (GLP-1) 
receptor agonists.

If surgical oncological interventions are indicated, how 
should antithrombotic therapy be managed?
Uncertainty exists when managing antiplatelet therapy 
in patients with prostate cancer and other urological 
malignancies with potential for bleeding from hematuria 
or perioperative bleeding. Limited data concerning best 
dual antiplatelet therapy (DAPT) management strate-
gies for patients with urological malignancies are avail-
able. Until personalized data to support best practices 
in this scenario exist, multidisciplinary team discussion 
including the patient is a reasonable strategy. Addition-
ally, although not specifically validated in the prostate 

cancer population, bleeding and ischemic risk scores can 
be used as adjunctive tools (e.g., DAPT score, PRECISE-
DAPT score) [11, 12]. 

When should patients with prostate cancer be referred to a 
cardiologist or cardio-oncologist?
Evidence demonstrating the suboptimal treatment of car-
diovascular risk factors in patients with prostate cancer 
suggests that some of these individuals may benefit from 
strategies to optimize cardiovascular risk factor control, 
potentially by referral to a cardiologist or cardio-oncol-
ogist. Given the adverse effects of ADT on cardiovascu-
lar risk factors, those receiving ADT may stand to benefit 
most. However, several factors influence referral practice, 
including local/regional infrastructure. Primary preven-
tion scores, like the Framingham Risk Score, Systematic 
Coronary Risk Evaluation 2 (SCORE2), and Atheroscle-
rotic Cardiovascular Disease (ASCVD) risk score, might 
be useful tools aiding referral decisions and are endorsed 
by the 2022 European Society of Cardiology (ESC) guide-
lines on cardio-oncology. However, these scores have 
not been validated in the prostate cancer population. In 
addition, patients with known CAD might be good can-
didates for cardio-oncology referral [13]. 

Should the presence of atherosclerotic cardiovascular 
disease influence ADT strategies?
In a large, retrospective, single-centre study of patients 
receiving radiotherapy with or without neoadjuvant 
ADT, those treated with ADT who had no comorbidi-
ties or at most a single coronary artery disease risk fac-
tor were at a similar mortality to those not receiving ADT 
[14]. However, those with a history of myocardial infarc-
tion or ischemic cardiomyopathy more at a 2-fold higher 
risk of all-cause mortality if they were treated with ADT. 
Despite this evidence, the causal role of ADT remains 
incompletely defined and optimal cardiovascular risk 
factor management may mitigate any adverse cardiovas-
cular effects of ADT. Therefore, in our view, the decision 
to administer ADT should predominantly be based on 
cancer characteristics rather than the presence of cardio-
vascular risk factors, while these risk factors should be 
monitored and addressed.

Regarding the choice of ADT therapy, the 2022 ESC 
guidelines recommend a gonadotropin-releasing hor-
mone (GnRH) antagonist be considered over a GnRH 
agonist in patients with pre-existing symptomatic CAD 
(COR IIa, LOE B) [13]. A meta-analysis of randomized 
clinical trials showed that GnRH antagonists are asso-
ciated with a 43% lower risk for adverse cardiovascular 
events, 51% lower risk for cardiovascular death, and 52% 
lower risk for all-cause mortality compared with GrRH 
agonists. However, these data are not robust, owing to the 
lack of blinding and pre-specification of cardiovascular 
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outcomes, making this a weak recommendation [15]. 
More recently, Lopes et al. published the results of the 
PRONOUNCE trial, comparing the cardiovascular safety 
of the GnRH antagonist degarelix with the GnRH agonist 
leuprolide. This was the first international, randomized 
trial assessing major cardiovascular events as the pri-
mary outcome (composite of death, myocardial infarc-
tion or stroke) in men with prostate cancer being treated 
with different ADT drug classes. Unfortunately, because 
of slower-than-projected enrollment and fewer-than-
projected primary outcome events, the trial was stopped 
before the 900 planned participants were accrued, mak-
ing the study underpowered and thus leaving the ques-
tion unanswered [16]. REPLACE-CV (NCT05605964) 
and REVELUTION (NCT05320406) are 2 ongoing ran-
domized clinical trials comparing the oral GnRH antag-
onist relugolix with the GnRH agonist leuprolide, with 
cardiovascular outcomes pre-specified.

Ongoing clinical research in prostate cancer: what can we 
anticipate?
Urological/oncological perspective
Perioperative treatment intensification  Prostate-
specific membrane antigen (PSMA) positron emission 
tomography (PET) has an increasing role in the identifica-
tion of micro-metastatic disease. While 37% of patients 
with very high-risk prostate cancer (Gleason score ≥ 8 and 
prostate-specific antigen [PSA] > 20 ng/mL) at diagnosis 
have evidence of metastases on skeletal axial magnetic 
resonance imaging (MRI), 24% of those at high risk have 
upstaging by PSMA PET/computed tomography (CT) 
[17, 18]. 

There are several studies of neoadjuvant ADT in this 
setting. They have yet to show a benefit of such a strat-
egy on clinical endpoints (e.g., clinical recurrence, sur-
vival) [19]. Possible reasons for neoadjuvant ADT failure 
are faulty patient selection that includes intermediate-
risk patients with prostate cancer, underpowered stud-
ies, short length of follow-up, or possibly incomplete 
androgen tissue suppression, which could be overcome 
by more intensive regimens. This last hypothesis is being 
tested in phase 2 and phase 3 trials with the addition of 
androgen receptor signaling inhibitors (ARSIs) (such as 
abiraterone, enzalutamide, apalutamide, darolutamide, 
and even double ARSI) to conventional ADT therapy 
[20]. The largest trial in this setting still to be published 
is the PROTEUS trial (NCT03767244), which is a phase 
3 multicenter trial testing the use of apalutamide + ADT 
compared with placebo + ADT alone prior to radical 
prostatectomy. Moreover, other ongoing studies are 
testing different drugs and combinations in the neoad-
juvant setting, such as ibrutinib (NCT02643667); apalu-
tamide, abiraterone acetate, prednisone, degarelix, and 

indomethacin (NCT02849990); cabazitaxel, docetaxel, 
mitoxantrone, or satraplatin (NCT03258320); ritux-
imab (NCT01804712); trametinib and dasatinib 
(NCT01990196); pazopanib (NCT01832259); and olapa-
rib (NCT02324998).

Studies assessing the usefulness of radiotherapy pre- 
and/or post-radical prostatectomy are also underway. In 
the neoadjuvant setting, the use of the radionuclide lute-
tium-177 (177Lu)–PSMA-617 is being tested in phase 1 
trials with patients with high-risk localized disease [21, 
22]. Initial reports showed that the absorption of the 
radionuclide by the prostatic tissue is clinically meaning-
ful, but pathological responses have been disappointing 
so far [22]. 

The future of perioperative therapy intensification in 
prostate cancer may not be a one size fits all approach 
but rather individualized based on precision medicine. A 
tailored approach according to patients’ specific profiles, 
including individual mutations, may prove important.

Metastasis-directed therapies in metastatic hormone-
sensitive prostate cancer  Patients with metastatic hor-
mone-sensitive prostate cancer (mHSPC) are increasing 
in numbers. New imaging modalities, such as PSMA PET/
CT, have greatly enhanced our capacity to diagnose these 
patients at an earlier point in the disease course. These 
individuals can present with low-burden oligo-metastatic 
prostate cancer [23] that may be classified as synchronous 
versus metachronous (recurrent) oligometastatic disease. 
There are limited data on how to manage oligo-metastatic 
disease [24]. 

In the setting of metachronous mHSPC, initial evi-
dence suggests a potential benefit in targeting distant dis-
ease deposits seen on imaging [25]. In this context, ADT, 
surgery, and stereotactic ablative surgery (SABR) have all 
been tested in randomized clinical trials and have been 
shown to improve cancer-related outcomes [26–28]. 

Even though there seems to be an added benefit of tar-
geting the distant disease deposits, the best strategy is 
still not known as comparisons have been limited. Some 
other questions still to be addressed in future studies are 
as follows.

 	• Can/should radiotherapy be delivered with different 
doses and volumes?

 	• Does the use of modern imaging improve outcomes?
 	• What is the role of germline-changing systemic 

therapies?
 	• What other information about tumor biology can 

impact care of patients with prostate cancer?

The PRIMORDIUM study (NCT04557059), which will 
consist of an interventional arm and prospective cohort 
arms, may provide additional insights in the setting of 
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metachronous disease. In its interventional arm, patients 
with a positive PSMA PET will be randomized to receive 
salvage radiotherapy + GnRH agonist ± apalutamide. 
The primary endpoint will be the time from randomiza-
tion until PSMA PET distant metastatic progression or 
death from any cause. The observational arm is planned 
to investigate natural history of recurrent mHSPC with a 
negative PSMA PET as well as to obtain information on 
management, imaging, and additional outcomes.

PSMA ligand therapy  PSMA is highly expressed in met-
astatic castration-resistant prostate cancer. 177Lu–PSMA-
617 is a radioligand therapy that delivers beta-particle 
radiation to PSMA-expressing cells and the surrounding 
microenvironment. Based on improvements in overall 
survival and progression-free survival seen in the VISION 
trial, the 2022 European Association of Urology Guide-
lines on Prostate Cancer strongly recommend offering 
177Lu–PSMA-617 to pre-treated patients with mCRPC 
with ≥ 1 metastatic lesions highly expressing PSMA 
(exceeding the uptake in the liver) [24, 29]. While some 
patients might not respond due to heterogeneity of tumor 
PSMA expression, tumor mutational factors, distribution 
of disease, and failure to deliver a lethal radiation dose, 
initial evidence suggests concomitant use of ADT, immu-
notherapy, and poly (ADP-ribose) polymerase (PARP) 
inhibitors are promising approaches [29–34]. 

Cardio-oncology perspective
What lessons can we learn from breast cancer?  Over 
the last decade, significant improvements in oncologic 
outcomes have been seen for both prostate and breast 
cancer. The 5-year survival rate for breast cancer now 
exceeds 90%, with the survival rate for localized disease 
being nearly 99%. However, as with patients with pros-
tate cancer, most patients with breast cancer have at least 
1 cardio-metabolic comorbidity, such as hypertension, 
diabetes, or dyslipidemia, at the time of their diagnosis. 
This seems to be particularly important considering that 
population-based data suggest that women who survive 
having breast cancer are at greater risk for cardiovascu-
lar disease mortality than women without breast cancer 
[4, 35–37]. Similarly, cardiovascular disease mortality is 
the leading cause of death in patients with prostate can-
cer [36, 38, 39]. This highlights the fact that, as for breast 
cancer, physicians are effectively treating the oncological 
issues of patients with prostate cancer, but there is a need 
for improvement in managing cardiovascular morbidity.

Albeit by different agents and mechanisms, cancer 
therapies seem to drive some of the increased risk for 
cardiovascular disease in the prostate and breast cancer 
populations. While cardiovascular and metabolic compli-
cations in prostate cancer appear to increase because of 

ADT, in breast cancer these complications are linked to 
the utilization of anthracyclines, anti-HER2 agents, chest 
radiotherapy, aromatase inhibitors, and selective estro-
gen receptor modulators [40–49]. Moreover, there have 
been small trials of cardioprotection and studies on tox-
icity surveillance in breast cancer, but similar evidence 
is still to be found in the prostate cancer population [50, 
51]. 

Despite available data suggesting a high incidence of 
cardiovascular disease in patients with prostate or breast 
cancer, risk prediction models have only been derived 
and validated in breast cancer [6, 52–57]. Therefore, 
there is an obvious unmet need for developing similar 
or even more aggressive cardiovascular prevention and 
treatment strategies for those with prostate cancer.

To facilitate the management of cancer and non-cancer 
therapy, a team-based approach is paramount. Shared 
responsibilities among oncology, primary care, and car-
diovascular care teams are effective communication, 
prevention of frailty, appropriate use of technology, judi-
cious use of financial resources, and communication/dis-
cussion about research opportunities. In addition, while 
physicians play a major role in the circle of care, non-
physician professionals, such as psychologists, dieticians, 
social workers, and the family and caregivers, are just as 
important and should be active members in the decision-
making process [58]. 

There is a paucity of evidence-based recommendations 
for the management of comorbidities among those who 
survive having cancer. Existing strategies are extrapo-
lated from existing guidelines intended for populations 
without cancer [58]. Analogous to the recommendations 
made for patients with prostate cancer on ADT, the 2022 
ESC guidelines on cardio-oncology advocate for baseline 
cardiovascular risk assessment with scores derived from 
the general population (e.g., SCORE2) and periodic car-
diovascular surveillance in those with breast cancer on 
endocrine therapy [13]. 

Enhancing survival of cardiovascular disease and 
prostate cancer  As a complex and evolving concept, 
the definition of surviving cancer has changed over time. 
Some consider it to be survival ≥ 5 years after diagnosis, 
while others, such as the National Coalition for Cancer 
Survivorship, use broader definitions like “from cancer 
diagnosis to end of life.” However, some individuals who 
have had cancer do not agree with the “survivor” moniker, 
refusing to let the cancer define them [59, 60]. Alterna-
tively, rather than trying to apply a definition to surviv-
ing cancer, the American Cancer Society acknowledges 
different trajectories in those who are cancer free and in 
those with active cancer (Table 1).

When treating patients with prostate cancer, it is 
imperative to consider the different management 
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strategies depending on patient and cancer character-
istics, which can include active surveillance, definitive 
therapy, or watchful waiting. Patients may have remission 
from prostate cancer, but there is still a risk of biochemi-
cal relapse and development of metastatic disease, both 
with significant morbidity and treatment implications. 
Competing risks and ultimately death can occur at any 
time during the disease course. While it is a cornerstone 
for the treatment of advanced prostate cancer, ADT can 
impact many aspects of surviving prostate cancer (Fig. 1).

ADT has been associated with adverse effects with 
potentially substantial implications in quality of life, 
including fatigue, loss of muscle strength, fat gain, 
depression, cognitive decline, and erectile dysfunction. 
However, the strength of the evidence supporting these 
associations is modest. This is particularly concerning 

considering that up to 40% of men with prostate cancer 
will receive ADT at some point during their cancer treat-
ment, so the aforementioned side effects could affect a 
considerable proportion of patients with a very common 
cancer. Interestingly, many of these complications are 
found in those with cardiovascular disease as well, high-
lighting the overlap in terms of quality of life and other 
adverse effects in prostate cancer and cardiovascular 
disease.

From a body composition perspective, a small study by 
Smith et al. showed significant increases in weight and 
waist circumference over the course of 12 months in 26 
men with prostate cancer receiving leuprolide [61]. An 
important limitation of this study was the lack of a con-
trol group, which prevented the researchers from ruling 
out the possibility of these increases in weight and waist 
circumference being related to lifestyle or prostate can-
cer in general. Furthermore, these findings do not neces-
sarily correlate with the loss of muscle strength and/or 
mass. Data from the PURE study show that low muscle 
strength is associated with higher mortality in those who 
develop a wide range of conditions, including myocar-
dial infarction, stroke, cancer, and respiratory disorders. 
In addition, every 5  kg decrease in handgrip strength 
was associated with a 16% higher risk for all-cause mor-
tality, 7% higher risk for myocardial infarction, and 9% 
higher risk for stroke [62]. In this context, unpublished 

Table 1  Cancer trajectories according to the American Cancer 
Society
Cancer Free With Cancer
For the remainder of life With intermittent pe-

riods of active disease 
needing treatment

For years but with complications of cancer 
therapy

Continuously with 
cancer

For years with late cancer recurrence
With the possibility of developing a second 
cancer (or other competing risk)

Fig. 1  Treatment strategies for prostate cancer.
Source: Reprinted with permission from: Leong DP, et al. Cardiovascular Risk in Prostate Cancer: JACC: CardioOncology State-of-the-Art Review. JACC 
Cardio Oncol. 2024 Nov 19;6(6):835–846. doi: ​h​t​t​p​s​:​​​/​​/​d​o​​i​.​​o​r​​g​​/​​1​0​​.​1​0​​​1​​​6​/​j​​.​j​a​c​​​c​a​o​​.​​​2​0​2​​4​.​0​9​.​0​1​2

 

https://doi.org/10.1016/j.jaccao.2024.09.012
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data from the ongoing RADICAL-PC study showed that 
in comparison with patients not on ADT, patients with 
prostate cancer receiving ADT had a more pronounced 
increase in their waist circumference and a decrease in 
handgrip strength over the course of 12 months. Of note, 
these analyses were not adjusted for potential confound-
ing factors such as age, level of education, ethnicity, alco-
hol use, tobacco use, and level of physical activity. Once 
the study follow-up is completed, a larger sample size 
will allow the RADICAL-PC investigators to repeat those 
analyses with an acceptable statistical power to perform 
those adjustments.

Metabolic changes complicating an increase in cen-
tral adiposity have also been seen in men with prostate 
cancer receiving ADT. A large retrospective study with 
12,191 men in the United States with localized prostate 
cancer showed a 61% higher incidence of diabetes in 
those receiving ADT compared with those not receiving 
ADT [63]. Another retrospective study from an adminis-
trative database in Taiwan showed that in 6002 men with 
prostate cancer, ADT was associated with a 78% higher 
incidence of hypertension over the course of 10 years 
compared with that of propensity-score matched con-
trols [64]. 

Interestingly, cardiovascular risk factor control in men 
with prostate cancer seems to be poorly achieved and 
addressed despite the undesirable negative consequences 
of cardiovascular risk. Data from the multinational RAD-
ICAL-PC study showed poor risk factor control in 2811 
men with prostate cancer when taking into consideration 
guidelines recommendations and thresholds [4]. High 
waist-to-hip ratio was seen in 91% of the participants, 
high blood pressure in 78%, high low-density lipopro-
tein cholesterol in 51%, physical inactivity in 19%, and 
tobacco use in 10%.

With regards to physical inactivity, even though the def-
initions might be somewhat arbitrary, its importance is 
highlighted when considering the dose-dependent effect 
on health outcomes. As shown by the PURE study group, 
an incremental risk of all-cause mortality and major car-
diovascular disease was seen with decreasing levels of 
physical activity in 130,000 community-dwelling adults 
[65]. There have been several trials, with participants 
totaling several hundreds of men with prostate cancer, 
examining the effects of structured exercise programs on 
anthropometrics. A pooled analysis by Shao et al. with 12 
randomized clinical trials and 715 participants showed 
that in men with prostate cancer on ADT, a structured 
exercise program resulted in a higher lean body mass 
(mean difference: 0.88, 95% confidence interval [CI] 
0.40 to 1.36; P < 0.01), lower fat mass (mean difference: 
-0.60, 95% CI -1.10 to -0.10; P < 0.05) and lower body 
fat rate (mean difference: -0.93, 95% CI -1.39 to -0.47, 
P < 0.01) relative to controls [66]. Furthermore, subgroup 

analyses revealed greater efficacy for exercise duration 
of ≥ 6 months (vs. <6 months) and exercise immedi-
ately after the therapy (vs. delayed exercise). Addition-
ally, promising data from the ERASE trial showed that 
compared with those receiving usual care, patients with 
localized prostate cancer on active surveillance random-
ized to a high-intensity interval training program (HIIT) 
had a higher peak VO2, as expected, but also decreased 
PSA levels (-1.1 µg/L; 95% CI, -2.1 to 0.0; P = 0.04), PSA 
velocity (-1.3 µg /L/y; 95% CI, -2.5 to -0.1; P = 0.04), and 
LNCaP cell growth (-0.13 optical density unit; 95% CI, 
-0.25 to -0.02; P = 0.02)[67]. Some important barriers to 
exercise in men with prostate cancer noted in clinical 
practice are deconditioning following definitive therapy, 
urinary incontinence, fatigue and weight gain from ADT, 
and bone pain from metastatic disease.

While sequelae of ADT affect the quality of life for 
those with prostate cancer, the combination of exercise, 
dietary counselling, preventive medications (e.g., statins), 
and aggressive risk factor control could be an important 
adjunct strategy to mitigate some of the anthropometric 
and metabolic adverse effects of ADT. Moving forward, 
it will be important understand how exercise-induced 
changes in body composition influence clinical outcomes, 
how sustainable these structured exercise programs are, 
and how to optimize exercise adherence specifically in 
the population of men with prostate cancer.

Conclusion
The success of contemporary strategies in treating pros-
tate cancer has positively impacted the disease landscape. 
However, as patients survive longer, new challenges 
have arisen. Metastatic and castration-resistant disease 
are becoming progressively more common in clinical 
practice, but there is exciting research underway to test 
diagnostic and therapeutic approaches in the population 
experiencing such disease. Lastly, improved cancer prog-
nosis has resulted in non-oncologic comorbidities gain-
ing importance, with cardiovascular disease now being 
among the most common causes of death and morbid-
ity. Therefore, the need for a multidisciplinary approach 
to prostate cancer is warranted, with the cardio-oncology 
professional recognized as a core member of the team.
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